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Abstract 
Instructors in statistics courses usually face huge challenges in dealing with students with lack of interest. These students show 
signs of negative attitude such as feel tired to follow the course, incapable to appreciate the benefits of statistics, unable to focus 
in class, tend to interfere during class progress and absent. Student’s attitude towards a course is important because it affects the 
entire learning process. A positive attitude enables students to develop statistical thinking skills, to apply knowledge acquired in 
everyday life, and to have an enjoyable experience throughout the course. In connection with the matter above, what is the 
distinguished feature of students having a positive attitude towards statistics compare to that of having  negative attitude? Are 
these categories of students offer a different demographic profile? The two questions are answered in this paper by using data 
obtained from an online survey using attitude towards statistics instrument. There are six components in the assessment of 
students’ attitude, i.e. affect, cognitive ability, value, difficulty, interest and effort. Data were obtained from a sample of 180 
students in a statistics course at Faculty of Information Science and Technology (FTSM) Universiti Kebangsaan Malaysia. In 
addition to the six-components, student demographic factors are also tested to determine a profile. The results show that attitude 
components differentiate students into three groups: positive, neutral, and negative attitude towards statistics. However, the 
analysis reveals that demographic factors do not contribute to the profile of these students. Results from this study will be useful 
to help lecturers to identify their students and to modify teaching and learning (T&L) methods in statistics course to be more 
effective and applicable to all students. 
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1. Introduction 
Statistics courses are important in higher education level. It introduces students to structural concepts and 
techniques to generate, analyse, present and interpret data. It can be applied both in research and industry. For 
Information and Communications Technology (ICT) program offered by Faculty of Information Science and  
Technology (FTSM), in UKM, statistics courses are basic courses that equip students with technical and logic skills 
in problem solving. 
Statistics courses are often considered difficult because it involves many fundamental concepts and techniques. It  
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requires suitable teaching and learning (T&L) approaches to create an appropriate learning environment. 
Moore(1997) and Mills (2004) suggest that active learning methods should be employed, such as by emphasizing 
statistical thinking and data processing, instead of using theory and formula alone.  
The suggestion is found to be relevant for instructors of statistics courses in FTSM for the sake of students' 
interests and benefits. Currently, the course instructor is dealing with problems regarding students' interest and 
enjoyment in the course. These two aspects measure students' attitude towards this course. In a statistics course, a 
positive attitude enable students to develop statistical thinking skills, apply knowledge acquired in everyday life, and 
have an enjoyable experience throughout the course. On the other hand, negative attitude makes them feel tired to 
undertake the course, incapable of appreciating the benefits of statistics, unable to focus in the class, tend to interfere 
during class progress and absent.  
This study attempts to explore the profiles of students based on attitude towards statistics. Among the research 
questions are:  
1) What are the characteristics that distinguish students having a positive attitude towards statistics compare to 
that of having  negative attitude?  
2) Are these two categories of students offer different demographic profile? 
2. Attitude in statistics course  
Attitude is an individual way of thinking and act on a phenomenon. Positive attitude allows individuals to 
achieve excellence in the field of undertaking. Conversely, negative attitude cause someone to feel depressed in the 
task given and could not move forward. Attitude is an important element to be addressed by course instructors. 
According to Papanastasiou (2000) and Tapia and Marsh (2001), students' attitude plays an important role in their 
academic performance.  
The characteristics of students with a positive attitude in a statistics course are shown by their ability to develop 
thinking skills in statistics, to use statistical knowledge in solving daily life problems, and their desire to follow the 
course of future advanced statistics (Gal et al. 1997). Characteristics of students who have negative attitude can be 
identified by their anxiety in the classroom (Ahmad Fauzi et al. 2005). Fullerton and Umphrey (2001) and Zamalia 
(2009) suggested that instructors play a role in addressing the two groups. The presence of students with negative 
attitude might create problems in effective learning.  
Several studies have been conducted relating to students’ attitude in statistics courses. Schau (2003) has 
introduced the Survey of Attitude towards Statistics (SATS) instrument to measure the six components of attitude. It 
consists of affect, cognitive ability, value, difficulty, interest and effort. Table 1 lists the components and examples 
of their items.  
At the local level, some studies on students' attitude toward statistics were conducted. Among them is Zamalia 
(2009), who develop the profile of students taking statistics courses using Schau instruments. Instead of using six 
components of attitude, only four components of attitude were used in the study; affect, cognitive ability, value, and 
difficulty. 
3. Methodology 
This study is a part of a strategic action project to evaluate students’ attitude towards statistics and to identify 
suitable T&L method in statistics course. In the first stage of this project, researchers assess students' attitude and 
achievement in the course. This includes identifying profile of students according to their attitude towards statistics 
and examining the correlation between attitude and achievement in statistics course. The next stages involve 
identifying the effective T&L techniques, implementing them and testing their effectiveness. 
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Table 1.  Component and item in SATS instrument 
Component Item 
Affect I like statistics. 
I feel threatened when asked to solve statistics problem. 
I feel depressed during a statistics class. 
Cognitive  I face some problems in statistics because of my thinking style. 
I had absolutely no idea what is happening in statistics. 
I understand statistical formula. 
Value Statistics do not have benefits. 
Statistics should be a requirement in my study. 
Statistics are not useful in my study. 
Difficulty  Statistical formula is easy to understand. 
Statistics is a complicated course. 
Learning statistics require discipline. 
Interest 
 
I am interested in using statistics. 
I am interested in understanding statistical information. 
I am interested to learn statistics. 
Effort I intend to finish all my statistics assignments. 
I am planning to strive for excellence in statistics course. 
  
In this study, a survey was conducted on first year FTSM students taking Statistics and Probability subject during 
semester 1 in 2010/2011 session. In response to this survey, data from a total of 180 students have been collected. 
Data collection process takes about three months and conducted through online surveys. All students enrolled in 
statistics courses were informed during class sessions and through email to fill out the questionnaires.  
The instrument used in this study was based on questionnaire developed by Schau (2003). The original 
questionnaire was translated to a native language, which is Malay. The rights to translate and use the questionnaite 
were first acquired. Items which measure the components of attitude are presented in Table 1. There are 36 items in 
the instrument, consists of six components of attitude. They are affect, cognitive ability, value, difficulty, interest 
and effort of students. The instrument uses a 7-point Likert scale (1 = strongly disagree to 7 = strongly agree, or the 
equivalent according to the items). 
To test the reliability of this instrument, Cronbach alpha reading was obtained. For all items, the summary shows 
a high reliability of 0.910. For each component, reliability index was also found to be relatively higher; affect 
(0.841), cognitive ability (0.798), value (0.769), difficulty (0.427), interest (0.874) and effort (0.850).  
This study uses discriminant analysis (DA) to determine profile of students based on their attitude towards 
statistics. DA is a parametric technique used to determine the weights of the best predictors for distinguishing two or 
more groups (Hair et al. 2006).  Discriminant analysis is used to determine how individuals can be grouped based on 
a number of variables. Differentiating factors will create a differential function, called discriminant function. Once 
the differential function is known, the discriminant analysis would be able to identify new cases and classified them 
into the defined groups. There are two major assumptions in discriminant analysis. The first one is the normal 
distribution, while the second one is the homogeneity of variance-covariance matrix of independent variables in both 
groups. 
4. Results  
Discriminant analysis in this study is employed to identify the best predictor for classifying students based on 
attitude towards statistics. There are 180 students involved in this study. The sample size is large enough to enable  
normal distribution assumptions to be fulfilled, which refers to the Central Limit Theorem. The second assumption 
related to the discriminant analysis of variance was tested using a Box's M homogeneity statistics. The results show 
that the variance is not equal (Box's M = 86.928, F = 3935, p-value <0.001).  Homogeneity of variance assumption 
Hairulliza Mohamad Judi et al. / Procedia Social and Behavioral Sciences 18 (2011) 266–272 269
was not met because the variance of student with negative attitude group was higher than that of the other two 
groups. Thus, the analysis is interpreted accordingly.  
There are three groups of students in this study, namely those with a positive attitude toward statistics, neutral, 
and negative (Figure 1). Most students are in the positive group (71.1%), followed by neutral (27.22%) and negative 
(1.67%). Based on the three existing groups, the comparison of the mean and standard deviation for each group, for 
all components of attitude, is presented in Table 2. The result shows that group of students with negative attitude 
have the lowest scores in all components, group of students with positive attitude have the highest score of all 
components, while group of students with neutral attitude provide scores in between the two groups.  
 
Figure 1 Students category according to attitude towards statistics 
Table 3 provides the results of mean equality test for the six components of attitude and five demographic 
factors. Results show that there are significant differences in attitude components for each group of students. In 
contrast, no significant differences are found in demographic factors for each group of students. Thus, only six 
components of attitude will be compared in the subsequent analysis.  
Table 4 shows the comparison of eigen values of the variance between groups to variance within groups. The 
larger eigen value means that the greater is the discriminant function (the effect of their attitude). The output shows 
that the first discriminant function shows greater effect than the second function. The first discriminant function 
explains 97.8% of the total variance of attitude towards statistics and 2.2% for the second function.  
Table 5 shows the significance of discriminant function based on Wilks Lambda value. The first and second 
discriminant function (together) are significant. But if only the second discriminant function is accounted for (by 
removing the first discriminant function), the second function is not significant.  
The first two columns of Table 6 describe the components that make up each discriminant function. It shows that 
the five components of Affect, Cognitive ability, Difficulty, Interest, and Value, form the first discriminant function. 
Effort represents the second discriminant function. Specifically, four of the last column in Table 6 shows the 
correlation between each variable with each discriminant function. The value of non-standard coefficient is used to 
create the discriminant function equation. The equations are as follows: 
 
Discriminant function I = -11.893 +.486 (Affect) +.328 (Cognitive) + .336 (Value) + .390 (Difficulty) +.325 
(Interest) +.541 (Effort) 
Discriminant function II = -4.469 -.806 (Affect) +.412 (Cognitive) + .131 (Value) + 1.091 (Difficulty) -.565  
(Interest) +.681 (Effort) 
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Table 2. Mean and standard deviation score for each group 
 
Group Component Mean Standard deviation 
Negative Affect 2.5833 1.29636 
Cognitive 3.4167 .82496 
Value  3.7500 .70711 
Difficulty 3.5714 .40406 
Interest 2.1250 1.23744 
Effort 4.2500 1.76777 
Neutral Affect 4.0000 .72887 
Cognitive 3.9660 .65350 
Value  4.4286 .60219 
Difficulty 3.6093 .54459 
Interest 3.6378 .70722 
Effort 5.0765 .91885 
Positive Affect 5.4318 .81794 
Cognitive 5.2992 .74249 
Value  5.2697 .69995 
Difficulty 4.2148 .59200 
Interest 4.8799 .97175 
Overall Affect 5.0056 1.05184 
Cognitive 4.9110 .94483 
Value  5.0211 .78085 
Difficulty 4.0409 .63765 
Interest 4.5070 1.09067 
Effort 5.8006 .93366 
 
Table 3. Mean equality for attitude and demography factors 
 
Factor Wilks Lambda  F df1 df2 p-value 
Affect .552 71.507 2 176 .000 
Cognitive .557 70.037 2 176 .000 
Value  .733 31.993 2 176 .000 
Difficulty .814 20.103 2 176 .000 
Interest .667 44.005 2 176 .000 
Gender .995 .475 2 176 .623 
Race .989 .976 2 176 .379 
Programme .988 1.047 2 176 .353 
Qualification .993 .659 2 176 .519 
Citizenship .998 .205 2 176 .815 
 
Table 4. Eigen value for discriminant function 
 
Function Eigen value Variance % Cumulative % Canonical coefficient 
1 1.634a 97.8 97.8 .788 
2 0.037a 2.2 100.0 .188 
 
Table 5. Significance of discriminant function 
 
Function test Lambda Wilks Chi-square df p-value 
1 through 2 .366 170.780 22 .000 
2 .965 6.130 10 .804 
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Table 6. Structure Metric and Canonical Coefficient 
 
Component Structure Metric Standard Coefficient Non-standard Coefficient 
Function  1  2  1  2 1  2 
Affect .711 -.360 .387 -.642 .486 -.806 
Cognitive .706 .048 .236 .297 .328 .412 
Value  .555 -.479 .226 .088 .336 .131 
Difficulty .477 .019 .225 .630 .390 1.091 
Interest .467 .350 .295 -.512 .325 -.565 
Effort .370 .502 .435 .548 .541 .681 
Constant - - - - -11.893 -4.469 
5. Discussions  
The results show that over 70% of students have positive attitude towards statistics. Although this percentage 
may be said to be rather high, the balance of 28.89% representing natural and negative attitude groups should be 
taken into account in the implementation of statistics courses. Course instructors need to understand the 
characteristics of each group and identify suitable methods that facilitate the teaching and learning process of each 
group.  
Through discriminant analysis, characteristics of students who have negative attitude towards statistics can be 
identified by two elements. First, they have poor interest in the course. Second, they do not enjoy the statistics 
course. For students with a positive attitude, the specific characteristics were identified in four factors. First, they 
show maximum effort to master the course. Second, they enjoy the statistics course. Third, they believe that they 
have the intellectual capacity. Fourth, they recognise the benefits of statistics.  
In both positive and negative attitude towards statistics groups, it was found that the ability of students to enjoy 
the course determine in which group where they belong to. The affect component which represents this 
characteristic plays an important role in shaping the student groups to be positive or negative. Therefore, it is 
important for instructors to ensure that students do not feel intimidated and stressed in the class. The atmosphere 
of interesting yet challenging should be created in the class, so that students are able to enjoy the course. 
The results show that only attitude components discriminate the groups. There are no significant differences in 
the group mean for all demographic factors. Demographic factors do not determine the profile of these students. 
This means that issues of gender, ethnicity, entry qualifications, program status of citizenship is considered less 
important in contributing to students’ attitude towards statistics. The findings are contrary to Zamalia (2009) who 
found that there were differences in mean scores according to the type of students.  
Despite the low percentage of students with negative attitude, this group should be dealt with wisely. Instructors 
need to recognize the presence of this group in the class and take the right attitude and action. Several suggestions 
were made such as the (Boora et al., 2010) to make learning more enjoyable atmosphere. An example is the hybrid 
approach by blending technology-based materials and face-to-face sessions to present statistics content. 
6. Conclusions  
This study attempts to determine the characteristics that distinguish students in statistics course that have a 
positive attitude to students who have negative attitude. It also identifies the effect of demographic factors on 
students' attitude. Discriminant analysis (DA) is used to determine student’s profile. The results suggest that the 
predictors for distinguishing the groups are related to attitude components. 
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Students with a positive attitude are associated with these specific characteristics: they show maximum effort to 
master the course, they enjoy the statistics course, they believe that they have the intellectual capacity and, they 
recognise the benefits of statistics. The profile of students who have negative attitude towards statistics can be 
identified by two elements: they have poor interest in statistics course and do not enjoy the course.  
While attitude components differentiate students into three groups, the analysis reveals that demographic factors 
do not affect the profile of these students. The backgrounds of students do not determine their attitude towards 
statistics.  
The study also provides discriminant function that can be used to predict a group of students by using the scores 
of attitude component. The components of attitude include Affect, Cognitive ability, Value, Difficulty, Interest and 
Effort. This paper has discussed the implications of the findings to the instructor. This study does not stop here. At 
the next level, strategic action research project will identify effective T&L statistics techniques. These techniques 
will be implemented and tested regarding their effectiveness. 
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